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The temperature averaged -40' F. until 1 a.m., Jan- 
uary 30. when i t  took an upward trend. The pressure 
remained low all (lay January 39, the barograms sliovcing 
high nniplitucle oscillations of tlie order of 0.15 inch. At 
8 p.m. the pressure started to rise. 

The s::miiiit w t ~ s  in fog all day, but riiiie was not forming 
to any appreciable extent. -4 very thin, whitish film 
woiild deposit t i l :  :i ther' ouieter iifter 4 or 5 minutes' 
expusiire, but it v '!s nc;t enough to obscure the spirit 
colu1iiii or tlie gr:uiuation. It was Iinrtl to ileteriiiine 
wlietlier tlie deposit originated from aiin II te und ercoolctl 
wnter droplets or siiow or ice particles. 

On ,January 30, the temperature rose gradually during 
the niorning. It wtts  practically steady in tlie afternoon, 
and :it S p . 1 ~ .  startetl to rise again. The presslire rose 
rnpitlly during tlie day. Tlie NW. wind gradually de- 
creased in velocity to 25 mi/lir late in tlie evening. I t  WAS 
clear, with visibilit,y 9 all day, the only cloud being a 
sniilll Altoc~uniulus lenticulnris to the northenst of the 
suiiiiitit, in the early morning. Fractocuniulus clouds of 
peculinr cuinulus appe:irance were forming at 1,800 meters 
on tlie west side of the Inountain, the top occ.asionnlly 
reac*hing the summit level. 

January 31 IIiarked the end of this severe cold wave as 
the temperature retiched -4' F. a t  noon and continued 
to rise in the afternoon. The t'erriperature of - 4 6 . 5 O  F. 
recorded a t  10 a.m. .January 29, tind the pressure of 22.187 
inches by mercurial baroineter, and 22.15 inches by baro- 
gruplis, recorded the saine nioriiing a t  7:40 a.m. and 
t ~ n i .  respectively, are the lowest since tlie establishment 
of the present observntory (October 1932). 

Teniperatures were nwasured with st:indnrd nlcoliol 
therinometerb, find continuously recorded by iiieaiis of 
tlierniographs of the Bourtlon tube type. hlercurial tlier- 
monicters hecanie slupgisli Ht Silwut - 20' F. tind were 
useless tit lower temperatures. The wind ilioveiiient was 
continuously recorded by means of an electrically lieated 
anemometer of special design. Pressure iiietisurenieiit 
was obtiLined with R standard i~~erciirial haronieter antl 
also wi tli both ti niercurial ancl fin aneroid harograpli. 

Sonie of the observers, equipped with windproof cloth- 
ing, were exposed to the estreme combination of 100-120 
niiles :in hour wind ancl 43' l d o w  zero for nearly 1 hour 
without experiencing any pliysicnl cliscoiiifort . During the 
whole period that the cold wnre lusted, minor nose frost 
bites resiiltecl, no more painful tlinn ordinnry sunburns. 

STORMS OVER THE NORTHEAST PACIFIC OCEAN AND ADJACENT LAND AREAS IN 
DECEMBER 1933 

By R. C. COUNTS, JR. 
[Weather Bureau office, 8an Francisco. Calif., February 19341 

The weather in hhe far Western States during. Decem- 
ber 1933, was c.lia.rac.terized by an escess of prec.ipit,at,ion 
and abnormally high mean temperatures, except in C'di- 
fornia whe.re the 1nea.n temperature approsknated the 
norma.1. Precipitat,ion avera.ged nearly 3 1 inc1ie.s in the 
western portion of Washington and Oregon, esta.blishing 
a new record for the month, while in the eastern portion 
of each of the,se Sta.tes and also in Idaho, the average has 
been e.xc.eec1e.d in few previous yea.rs. Serious flood c.011- 
ditions with tlie attendant devastation and isolation of 
communities over n large part of TVtisliington a.nd north- 
western Oregon result,ecl from t,hese esce.ptionally heavy 
rains. The number of cloudy ancl rainy days also estab- 
lished sonie new records. The mean temperature was 
the highest of record for December in Oregon and i t  was 
oiie of the mildest Decembers of record in Washington, 
Idaho, and Nevada. These niilcl temperatures and heavy 
rains inelt,ecl the mounta.in snows, the run-off of which, 
aloiig with t,he high bides caused by strong winds over 
lnnd and offshore, aggravated the flood condition. On 
the la.st, day of tlie month rains deluged an are.n in sout,hern 
C'alifornia betwee,n t,he coast, and the San Ga.brie1 ancl 
upper ranges of the, San Bernardino Mountains, flooding 
tlie Los Angeles areti and breuliing records in that section 
for tlie henviest ra.iiiful1 in 24 hours. The largest amount 
was 13.43 inc1ie.s at, Glenchle. The ctiuse of t,hese phe- 
iiorncnal rains necessnrily requires tit 1ea.st a brief outline 
of the storin movements and nnomalous distribirt,ions of 
the va.rious air nia.sse,s over the nortlieast, Pacific nnd the 
(Ldjacerit portion of t,llis continent. 

Throughout the greater part of the month a 1iias.s of 
cold air overlay Bering Sea and Alaska, and esteiidetl 
soutlienstward over Canndn and tlie eastern portion of 
this country. However, the part over the Eastern States 
broke off a t  times from the 1n.rger air mass and moved on, 
giving p1ac.e to warmer air during the eastward passage 
of a depression. On the first 18 days this mass was 
charted from the. Bering Sea, southward or southeastward 

. 

over the ocean, quite often reaching the California coast, 
and after the first few days covered the Gulf of Alaska 
during the remuincler of the month. Tlie estent and 
intensity of this p c h r  air mass were such that pressures 
at all stntions on the coast of dlaska and British C'olunibici 
were ftir :i hove nornial while temperatures were corie- 
spondingly :is Etir below normal. Pressures over Cdifor- 
nia and the Southwest were relatively high although 
about normal, but Washington ancl Oregon, situated on 
or near the most frequented storm path, showed sub- 
normal pressures nnd it decided excess in temperature. 
Winds a t  Juneau, Alaslra, between the S,OOO and 14,000 
foot levels, escept during a few days in tlie first week, 
were ne:irly northwest and usually of gale force. Winds 
of this cliarncter over Juneau, imd cold air spreading from 
Alaska out over tlie ocettn to qq)roximately latitude 50°, 
precluded tlie possibility of cyclonic development over 
the Gulf of Alltska. The result w : ~  that the mean path 
of storins over the northeast Pitcific was displaced far to 
the south of the normal storm path. With a few excep- 
tions during the opening clnys of the iriontll the pnth lay 
south of latitude 50°, but on every occttsion the storm 
track onto the continent was along or near the Washing- 
ton-British Columbia border. 

Normally, the niiirkecl contrast between the polar air 
and the warmer air over the ocean is near the Alaskan 
and C'nnnclian coastline antl i t  is along this line of dis- 
continuity that cyclones are so frequently generated and 
near which those moving from a region in higher latitudes 
farther west establish a path. I n  December 1933, with 
the drainage of cold air southward the surface of discon- 
tinuity was, of course, established 10' to 20' in latitude 
farther south over the ocean, and occasionally when the 
cold air reached from Bering Sea to latitude 30' this 
surface of contrasting temperatures was appearing in 
rather low latitudes. The dynamic equilibrium of these 
masses of air flowing side by side in opposite directions 
could not be maintained and cyclones having their in- 
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ceptiori along tlie interfnce between these mtisses, were 
unusually frequent. Others moved intact across the 
ocean from the region west of the 180th meridian, but 
followed a more southerly path than normal. The 
processes involved in the formation of these cyclones 
were not changed hiit the plttce of origin was and this 
was an important factor in the came of heavy rains in 
the Pacific Northwest. By virtue of their development 
in lower lntitudes these depressions had easier access to a 
larger supply of warmer, moistei air and their forward 
portions were heavily ltideii with water vapor. The Pa- 
cific Northwest wns usually within the path of tlie heavily 

moisture-laden sectors of cyclones and too, the rninfall 
WNS increased by the effect of forced ascent of the strong, 
moist, southerly winds by the mountains. A4t the close 
of the month c.ne of these disturbances moved south- 
eastward with the result that lnrge amounts of warm, 
moist air were transported to southern California and the 
area around nnd immediately to the north and west, of 
Los Angeles received record-breaking rains. Again, the 
forced ascent of the moist winds by the sharp increase in 
elevation of that  nrea back from the coast intensified what 
otherwise might hltve been U ~ ~ U S U ~  rains but not quite so 
heavy as occurred. 

AN UNUSUAL SOLAR HALO AT PORTLAND, OREG., FEBRUARY 15, 1934 
By W. H. WOODWARD 

[Weather Bureau offire. Portland, Ureg , Februnry lY341 

An unusually brilliant display of solar halos was ob- 
served a t  Portland, Oreg., between 7:50 a.m. and S:.55 a.m. 
February 15, 1934, on which date the sunrise was a t  7:14 
a.m. These refraction phenomena were of unusunl 
interest for two reasons. First, the circumzenitlial arc re- 
mained of nearly constant form and brilliancgfrom tlie time 
i t  was first witnessed at S:20 a.m. until it vanished at 
X:50 a m. This period of 30 niinutes during which this phe- 
nwnon was visible is quite unusual. W. J. Humphreys 
in "Physics of the Air", and Loiiis Besson in "The 
Different Forms of IEulos and Their Observation ", rnen- 
tion that this phenonienon does not long remain visible, 
5 minutes on the average. This circumzenithal arc, tip- 
proximately 60' long, was very brilliantly colored and 
like an esceptionally bright rainhow. Second, during the 
time of the year when there tire cirrus clouds a t  Portlnnd, 
the witnessing of solar halos usually is impossible on 
account of the prevailing lower clouds. 

The other refraction plienoineiin witnessed during this 
time were: A clu:wt,er arc of tlie p e n t  halo of 46O; two 
short, arc? of the halo of 22', which a t  limes were bright 
:md of sticli width as t,o be in jostaposition with blie 
ordinary parhelia of 22'; and, the upper tangent arc of 
t8he l ido of 2 2 O .  At 7:50 a.m. a briglit' lido of 22' 
formed in justnposition with the ordinary parhelia of 2 2 O ,  
niid sinidtaneously il brilliant upper t'nngent arc devel- 
oped. T h e  halos were clear in color-red t'oward t'lic! 
siin to violet, inclusive-ttncl r e n ~ i n e i l  visible wit,h 
nlianq~?able hue. until ambout 8:45 n..ni. At, 8:'JC) a.m. the 
lower portion of t.he great ha.10 of 46' and t,he cirw i n -  
zenit,li:il arc were observed to  nppenr :% t, ntpproxinia tely 
the snine t'ime,. Fif n minutes later, t.he arc of t,lie 
great, 11a.lo of 46' extended from the level of the sun to 
the circuinzenitliitl a.rc, to w1iic.h i t  wits tangent,. This 
great. halo arc remained of cnnstant8 form, brillinntljr 
colored, resernbling a secontl:i.ry rainbow in depth of 
c:)lor, and did not f:ide, until S:50  in. 

TORNADOES I N  LAUDERDALE COUNTY, MISS., SUNDAY, FEBRUARY 25, 1934 
By E. E. UNGER 

[Weather Bureau office. Meridian. Miss., Mar. 8, 19341 

The weather map of Sunclay morning, Fehriinry 25, 
19.74, showed a crescent LOW extending from Utnli south- 
enstward through Tesas and thence northendward to 
the lower Ohio Vnlley with separate centers over western 
Colorado, extreme southern Texas, ancl southwestern 
Brkansns, while ti lnrge nrea of high barometric pressure, 
crested over Blherta and Snskntchewan, was pushing its 
way southwnrd over tlie Plains States attended hy a cold 
wave rind fresh to  strong winds ns far south ns the Tesits 
Panhandle ilnd Oliliilioma, The temperatiires tlint niorn- 
ing were as low as  l-io a t  Amarillo, Tes., while tempern- 
tures of 60' or more prevniled over southern ilnd enstern 
Tesns, Louisiann, m c l  centrnl itnd southern Mississippi. 
Every indication pointed to n rapid northenstward niove- 
nient of tlie LOW nnd t i n  equnlly rapid soutliwnrd move- 
ment of the HIGH with its attendnnt cold wave. Thiis 
the s t q e  was set for n stormy Sunday over enstern Rlis- 
sissippi with rein, hail, tliunderstorms, sqiinll winds, nncl 
a generally turbulent condition. 

The weather conditions prevniling through Sunilny, 
February 2 5 ,  in Lauderdnle C'ountj-, Miss., of wliicli 
hlerictinn is the county seat, were cloutl\r and somewhat 
unsettled mitli n d d  temperatures nt 'i a.m., followed hy 
3 slight bretiking nwap of the cloatl.; and ii little sunsliine 
in Inid-forenoon, nfter which time tlie clouds became 
thicker. From about noon to nightfall the cloud blanket 

was so heavy, wit81i clouds moving riipidly from t,lie 
sout8hw-est, tlint the iise o f  1ight.s indoors wa.s necessary 
if one, wished to read or write. The first rain began at. 
kIeridian nt 10:55 n..m. and the first thunder was heard a t  
1 1  :55 a.m. Intermittent showers prevailed nt Meridian 
t80 3 p.m.,  heavp rain from 3 p.m. to 4:45 p m . ,  followed 
by moderctte and then light rain tfo 5:15 p.m. Light 
l i d ,  stones about tlie size of la,rge, sized peas, nc.c.ompanie,d 
the, heavy rain from 3:09 p.m. to 3:17 p.m. The wind, 
more or less variable with increasing gustiness, was 
generally from the southwest) from 7 a.m. to 3:20 p.m. 
nfter wliicli it shifted through west to north at 3:50 p.ni., 
t81ien to northeast between 5 and 6 p m . ,  t'hen more or 
less variable but generdly southenst, till afber 10 p.m., 
when the prev:xiling direction became nortliwest or west, 
and the temperatures of the inconling cold w'ave first 
became noticeable. During the period of hea.vy rainfall, 
the winds were more of less squa.lly, with a iiiaxiinuni 
velocit,y (t,riie) of 28 miles per liour froin the SW fit 
3:12 p.111. a a d  :in est,renie, of 37 miles per hour at 3:14 
p.m. L41thongli t,lie, dat8ii given in this psragrnph are 
taken froin the rec.ords of the We,ather Bureau office at, 
Meridinn, yet from informnt,ion obt,a.ined from interview 
\\<t,li n niiiiiher of persons, the wetit,lier conditions prevail- 
ing t,liroiiglioiit t,liis ancl surrounding countie,s on Sunday, 
E'e~bruni?- 25, were. very similnr as to c,loudiness, rain, 


